Guidelines
INTRODUCTION
The National School Lunch Program (NSLP) is one of the largest federal food assistance programs operating in the US. Established in 1946 and administered by the US Department of Agriculture, the NSLP serves more than 31 million students each day across 100,000 schools with $11.1 billion to administer in FY 2011. 1 In 2010, the Healthy Hunger-Free Kids Act 2 updated the meal patterns and nutrition standards for the NSLP (and the School Breakfast Program) to align with the 2010 Dietary Guidelines for Americans and in response to the Institute of Medicine Report on Nutrition Standards for Schools. 3 In order to "meet the nutrition needs of school children" and to "enhance the diet and health of school children, and help mitigate the childhood obesity trend," the NSLP began to implement significant changes during school year 2012-2013. 4 The new standards aim at improving the nutritional quality of foods in schools, enhancing nutrition education materials for parents, and expanding eligibility for low-income children to enroll in school meals. 5 The revised NSLP guidelines focus on providing five meal components, fruits, vegetables, whole grains, low-fat dairy, and protein, with serving sizes and calories now based upon age and grade-level. The new guidelines also require a daily serving of fruit, vegetables, plus a weekly requirement for dark green, red/orange, beans/peas, starchy, and other vegetables. Under Offer Versus Serve guidelines, which is mandatory for high schools and elective for elementary and middle schools, students must select at least ½ cup of fruits and/or vegetables in order for schools to be in compliance and reimbursed. 5 The Healthy Hunger-Free Kids Act requires an increased federal reimbursement rate for school lunches by 6 cents to help compliance with federal nutrition standards. 6 While public health advocates have applauded the new NSLP standards, popular press implies that the new standards, in particular those related to fruits and vegetables, have led to increased levels of food waste. 7, 8 These claims are based on anecdotal evidence, however, and not scientifically gathered data. The aim of this study was to assess the amount of food waste by food and beverage category within the NSLP among early elementary students (pre-kindergarten and kindergarten) to serve as a baseline assessment for future studies and as a reference point. To date, no research has been published to assess food waste as part of the new standards. Existing studies on school food waste are based on previous standards and many focus on food waste of specific meal components (i.e. fruits and vegetables) rather than the entire meal. [9] [10] [11] [12] Further, the studies have focused on older elementary and middle school audiences. 13, 14 This age group represents a relatively "new" audience given their length of time and exposure to the NSLP.
Therefore, strategies to improve consumption and waste within the NSLP may be more effective within this age group. This age is also considered a critical stage in fostering food preferences for lifetime health. 15 The secondary aim was to identify food and/or beverage categories with the highest level of food waste. In this study, food waste is defined as the quantity of edible food and beverage served as part of the NSLP and not consumed. since no personal and/or identifying information was collected from participants, only meals and food waste. The school division, school nutrition director, and principal approved this study. All food and beverage weights were collected and recorded using ZIEIS™ digital scales, accurate to 5 g, in grams, then converted to ounces and cups using Microsoft Excel 2010 (version 14.0).
METHODS

Participants and
Proportions of food wasted by amount of food served were calculated and reported as descriptive statistics in order to account for differences in weight of each specific menu item.
RESULTS
Participants and Setting. In total, 304 school lunches were observed during the study period.
Food waste from one pre-kindergarten with 73 students and five kindergarten classes with 231 students was observed at one elementary school. Figure 1 .
DISCUSSION
In this study, food waste was surprisingly high with almost half of all food that was served actually thrown away (45.3%). Although no other studies exist to compare with the new standards or with this specific age group, a limitation, in one study among a higher proportion of food insecure students, 99% eligible for free and reduced price NSLP, food waste was 37%, 13 substantially lower than in our study. Other studies have found food waste to be as low as 10%. 17 In a study conducted by Adams and colleagues (2005) with first through fifth graders in four California schools, food waste for fruits and vegetables ranged from 43% to 69%, which corresponded to the middle range of our results. 11 Another study provided a cost estimate of $432,349 for food waste at lunch during one school year. 14 14 The amount and types of food served may need to be reconsidered if the primary nutrition goal of NSLP is to be met.
In general, large-scale, community-wide strategies need to be considered to reduce food waste and improve dietary intake, while maximizing resources. Americans wasted 34 million tons of food in 2010 alone. 20 Given the recently released Academy of Nutrition and Dietetics position statement supporting "that all people should have consistent access to an appropriately nutritious diet of food and water" and stating "870 million people have inadequate food energy intake" worldwide, food waste is one important component of addressing food insecurity and the notion of 'waste not want not.' 22 To help accomplish this goal, it is important that we develop food systems that achieve nutrition security for all, starting by decreasing or diverting food waste, distributing in a more equitable manner, and creating a culture that more highly values food.
Perhaps high levels of food waste in this study and in the US can partially be attributed to changes in societal norms from pressuring children to "clean their plate" to promoting selfregulation and control. 23, 24 Perhaps a balance between understanding appetite, choosing the appropriate amount of foods for nourishment, and cleaning the plate to reduce food waste needs to be struck. Currently, NSLP participants choose one food or beverage from each meal component category and serving sizes are served according to the new NSLP guidelines. The NSLP participant then has the autonomy to consume or waste foods. Implementing simple strategies, aligned with the Smarter Lunchrooms initiatives, can "nudge" students into consuming healthy foods. 25 These strategies focus on behavioral economics, which target increasing attractiveness, convenience, and normativeness of healthy foods in the cafeteria. 26, 27 For example, using food names to appeal to youth may impact choices in the lunch line and consumption at the table. 28 Other strategies include taste testing, recess before lunch, noise control, and the timing of lunch. 25 Limitations. The menu was specific to a school division/district, although in compliance with the NSLP guidelines, which should generally be consistent across school divisions in other locations.
Estimated intake may not be generalizable due to cultural and social norms toward food choices and food waste. No data were collected on food exposure, home environment, and food preferences. Food waste may be attributed to the fact that the new guidelines were implemented just months before the study occurred and students may not be accustomed to "new" foods being served. Research also shows that younger students tend to waste more food, so this estimate may not be generalizable beyond the pre kindergarten and kindergarten age group. Still, it offers a baseline assessment of the acceptability of the NSLP guidelines among relatively 'new' audiences of the NSLP. Finally, no baseline data were available to compare to food waste rates prior to implementation of the new standards. Given the school's desire to protect the privacy of the children, data on food served and wasted on a child-level were not collected. As a result, only descriptive statistics could be reported and statistical tests could not be performed to detect differences by day, individual student, or menu. Still, substantial and consistent differences were noted throughout the week. For example, with the exception of the one day that mashed potatoes were offered, vegetables were the highest food waste category.
IMPLICATIONS FOR RESEARCH AND PRACTICE
This study represents the first school food waste study conducted since the implementation of the NSLP standards were put in place in fall 2012. This study can be used as a timestamp to compare food waste (and consumption) over time, given the new requirements.
Further studies are warranted to track food waste by individual child, reasons for food waste (e.g., serving sizes, time given to consume food, noise levels in cafeteria), and across different schools representing more diverse audiences (socio-economic status, race, ethnicity), along with other socio-ecological influences. Strategies to reduce food waste should also be employed. 
